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06Ufa.Jl xapaKmepucmuKa pa6ombt 

AKmJllJlbHOCmb me~tbt 

B 1996 ro.uy HCJIOJIHlfJIOCb 100 JieT c MOMeHTa OTKpbITIDI AHpH EeKKepeJieM 

irnneHID! aJib<pa-pacrra.na m:1pa, 'ITO HBlfJIOCb rrepBbIM Ha6JIIO,!leHHeM rrpoQecca 

pa,!IHOaKTHBHOfO rrpespameHID! B m:1pax. O.uHaKO, HeCMOTp» Ha ,!IJIHTeJibHblH rrepH0.!1 

H3yqeHID! 3TOfO »BJieHID!, HCCJie.uosaHHe xapaKTepHCTHK aJib<pa-pacrra.na Tpa,!IHL\HOHIIO 

OCTaeTCH 0.!IHHM H3 OCHOBHbIX MeT0,!10B H3YlJeHIDI CTPYKTYPbI Mpa (CM. ofoopbl [1,2] H 

CCbmKII B HIIX). 

OcHOBHblMH qepTaMII rrpoQecca aJib<pa-pacrra.na, rrpe.uonpe.ueJIHBllllIMII IIOCTOHHilblH 

HHTepec K H3yqeHHIO 3TOro »BJieHHH, HBJI»IOTCH, C O,!IHOH CTOpOHI,I, OTHOCHTeJiblla» 

rrpoCToTa ero 3KcnepHMeHTaJibHOro H3MepeHH» H, C .upyroii CT0pOHbl, Y.!lHBHTeJibHOe 

MHoroo6pa3He HmpopMal_\HH, rroJiyqaeMOH Ha OCIIOBe a11arIH3a IIOJiyqeHilblX 

3KCIIepHMeHTaJibHblX .uaHHbIX. JJ.eiiCTBHTeJibllO, HCXOM H3 H3Mepe1111bIX .uaHHbIX, MO)KHO 

IIOIIY'JHTb npaKTH'IeCKH Bee OCHOBilbie xapaKTepHCTHKH H3yqaeMbIX ».uep, a HMe11110: 

• 311eprn10 pacna.na 0CHOBH0fO COCTOHIIH» H .uecpeKT MaCCbl H3yqaeMoro ».upa, eCJIH 

H3BecTe11 .uecpeKT Macchi .uo'Iep11ero ».upa; 

• 311eprnH H30MepHbIX H B036y)K.!ICHllblX ypoBHeii ».upa; 

• CIHlllbl H HHcpopMaQHIO 0 CTPYKType H nop».uKe 3anom1e1m» ypos11eii MaTcpHHCKOro 

H .!IO'Iepuero ».ucp (11anpHMCp, MCTO.!l0M a-y COB1Ia,!le1mii H no H3yqeHHIO <paKTOpOB 

3anpern 1-13yqaeMblX 11epCXOL10B). 

Oc110B11oii TCMOH LIHCCCpTaUHH »BJI»eTC» 3KcnepHMeIITaJlbIIOe HCCJie,!IOBaHIIe 

xapaKTepHCTHK aJibcj:Ja-pacna.na 11eiiTpoHOL1eqJHUHTHbIX IIYKJIH.!10B B CpaBHHTeJibHO 

MaJIOll3YlJCIIIIO"! perno11e ».uep ypa11a-IIJIYTOHH». O6JiaCTb Mep C 90:<=;Z:5:94 II 

I26:<=;N:<=; 136 »BII»eTc» O'Iel!b HHTepec11oii LIJI» H3yqeHHH 6naro.uap» MHOroo6pa3HIO 

»BJieHHH KOTOpbie JIH6o ~e 6bmll 11a6JIIO,!leI1bl, Jltt6o rrpe.UCKa3bIBaIOTCH TeOpHeii LIJI» 

3Toro pernoua ».uep. 

B qacTH0CTII, B 3TOH o6JiaCTH npoHCXO.!lHT rrepexo.u OT .uecpopMHpOBaHHblX m:1ep 

(N=136) K ccpepII'IeCKIIM (N=126), 'ITO xopoum .ueMOHCTpHpyeTC» TeM <paKTOM, 'ITO 

Ob\t!:idfi:l,rB 1m:uryr .1 
W!'.Jdit!I HCCJlf'.10~lUlli 

6&1SilttOTEKA ---



::mepIWI E(2+) rrepBhIX Bo36y)KJJ;e11Hblx 2+ ypoBHeii B03pacrneT OT E(2+)a=60 K3B Jlllil 

'-lerno-'-lernhlx a.uep c Na=l36 .no E(2+)"'1300 K3B Jlllil a.uep c Na=l26. 

L{pymM q:,aKTOpOM, orrpe,neJIJU0IIUIM BIDKH0CTh H3yqemrn 3T0ro pemoHa, XBJUieTCX 

rrpe,ncKa3bIBaeMM o6JiaCTh OKTyrr0JihHOH .neq:,opMaUIIII [3,4) II I10XBJieH11e 3epKaJibH0-

ac11MMeTplI'-IHblX q:,opM )lllil a,uep C A "'224. B '-laCTH0CTII, rrpe,nCKa3bIBaeTCX, '-ITO x.npo 

224U IIMeeT 11a1160JibIIIY!0 BeJill'-IIIHY OKTyrrOJihHOH ,neq:,opMaUIIII II ee yqeT I1p1IBO,!IHT K 

,!IOIT0JIHIITeJibH0MY ITOllll)KeHIIIO MIIHIIMYMa ITOJIHOH ITOTeHUllaJihHOH 311epm11 Jlllil 3T0ro 

a.upa ITp116JI11311TeJibHO Ha 0.5 M3B. 

KpoMe Toro, He,naBH0 Bh!ITOJIHeHHble pacqeTbl [5] ITO MO,!leJIII, Y'-!IIThIBa!OIUeii 

BJIIIXHlle OKTYITOJihHOH .neq:,opMaUIIII, TaK)Ke ITO,!ITBep)KJJ;a!OT CYIUeCTBOBaHIIe o6naCTII 

3epKaJihH0-aCIIMMeTpll'-IHblX a,uep C A a=225 II 3Ta M0,!leJih CIICTeMaT11'-1eCKII ynyqwaeT 

comac11e Me)KJJ;y 3KCITep1IMeHTaJibllblMII II pac'-!eTHblMII 3Ha'-leHH5IMII B 3TOM paiione Mace. 

Ifo,nqepKHeM, '-ITO BITepBble XBJieHH51, xapaKTepHbie )lllil OKTyrrOJihHO-,!leq:,opM11poBaHHhIX 

a,uep, 6blJIII o6Hapy)Ke!Ibl IIMeHHO B 3KCITep1IMeHTaX ' ITO II3yqe111110 anupa-pacITa,na 

TH)KeJihIX a,uep [ 4]. 

l_(ellblO OllllllOU pa6ombl XBJIXJIOCh ITpOBe,neHIIe 3KCITep1IMeHT0B ITO 113yqeHIIIO 

xapaKTeplICTIIK aJibq:Ja-pacITa,na HeiiTpOHO,!leq:JIIUIITHhIX HYKJIII,nOB B o6JiaCTII Z=90-94; 

pa3pa6oTKa anrop11TMOB 11,neHTIIq:JIIKaUIIII HYKJill,nOB MeTO,!laMII "Jmpo-OT,!la'-111 - a" II a-a 

Koppenxu1Iii; co3,naH1Ie ITporpaMMHOro o6ecne'-!eHH51 Jlllil ON-LINE II OFF-LINE 

o6pa60TKII 3KCITep1IMeHTaJibHOH IIHq:JOpMaUIIII, ITOJiyqaeMoii B 3KCrrep11Me11rnx Ha ' 

ceITapaTOpe BACHJIHCA; cpaBHeH11e ITonyqeHHhIX .naHHhIX c CYIUeCTBYIQIUIIMII 

MaCC0BhIMII q:,opMynaMII II TeopeTII'-leCKIIMII paC'-leTaMII Mace; ITOCTpoeHIIe CIICTeMaTIIK 

)lllil 3Hepmii II ITepll0,!10B ITOJiypacITa,na; 113BJie'-1e1me CTPYKTYPHhlX 3q:Jq:JeKTOB B CTpoeHIIII 

113yqaeMhIX a,uep. 

Hay~Hllfl H06U31la 

B peaKUH5IX ITOJIHoro CJIH5IHII» zo,22Ne,24,26Mg+zospb, 20,22Ne+209Bi II 27 Al+l97 Au 

CHHTe31Ip0BaHo 12 HOBblX HYKJIII,nOB 2l8,219,223-226u, 225-227Np 228-230Pu. ,[{JUI pa,ua J)Ke 

II3BeCTHhIX IIYKJIH,nOB ITOJiyqeHhl YTO'-IHeHHhie .naHHble O xapaKTeplICTIIKaX IIX aJibq:Ja

pacITa,na. 
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Ha OCHOBe ITOJiyqeHHhIX 3KCITep11MeHTaJibHhlX ,naHHbIX Bhl'-IIICJieHbl 3Ha'-leHH51 

.neq:,eKTOB Mace HOBhIX HYKJIH,nOB II YTO'-IHeHbl 3Ha'-leHH51 .neq:,eKTOB Mace Jlllil p».na 

II3BeCTHhIX HYKJill,nOB. l10Ka3aHO, '-ITO pac'-!eThl MeJIJiepa II CO-aBTOpOB [5), Jlllpana-

3eJih,!leca [6] II ,[{)K3HeKe-M3ccoua [7] ,na!OT .nocrnTo'-IHO xopowee comacue Jlllil 

113yqaeMhIX a,uep C '-IIICJIOM HeiiTpOHOB N>l26. l1p1I 3TOM HOBM MO,!leJih Mennepa II co

aBTOpOB C yqeTOM OKTyrrOJihHOH .neq:,opMaUIIII .naeT nyqwee comac11e C 

3KCITep1IMeHTaJihHhIMII ,naHHbIMII, '-leM 3TO 6hIJIO B IIX ITpe,!1bl,!1Y1Ueii M0,!leJIII, K0TOpax ue 

Y'-!IIThIBaJia 3TOT 3q:Jq:JeKT. 

lfa cpaBHeHH51 ITplIBe,!leHHhIX III1Ip11H aJihq:Ja-paCITa)la )lllil '-leTII0-'-leTilhlX x.nep B 

II3yqaeMOH o6JiaCTII c.nenaH BhlB0:1{ 0 TOM, '-ITO He60JihlllM pa3H0CTb .neq:,opMaUIIH 

MaTeplIHCKIIX II ,!IO'-IepHIIX a,uep (HaITplIMep, Eza=0.2 ,!IJIX MaTepllHCKIIX a,uep 
224

•
226U II Eza=0 

)lllil CO0TBeTCTBYIQIUIIX ,!IO'-Iep1mx a,uep 
212

•
214Rn), CBOHCTBeHHM 1IJyqe1JHblM »npaM, IIC 

OKa3hIBaeT 3aMeTHOro BJIIIXIIIIX Ha Bep0XTHOCTb aJibq:Ja-pacna.na. 

Ha OCIIOBe BCJIII'-IIIH q:,aKTOpOB 3anpeTa npoaHaJIII311pOBallbl )lallllble 0 

BepoXTHOCTHX aJibq:Ja-pacITa.na 1130TOII0B ypana C HC'-leTilblM MaCC0BblM '-IIICJIOM B 

IIIIIpOKOH o6JiaCTII II3MCIICIIIIX MaccoBoro '-IIICJia 219:5:A:5:233. 11oKa3allO, '-ITO aJibcpa

pacnan BCex paCCM0TpCIIHblX HYKJIII,!10B XBJIXCTC» pa3pewc11HblM II HaJill'-llle 

nonoJIIIHTCJibHoro 11ecITape1111oro 11eiiTpo11a 11e OKa3bIBaeT cyurecrnemroro BJI11x1111x 11a 

BCp0llTII0CTh aJlbcpa-pacnana 3TIIX II30T0IIOB, '-ITO, BepOllTl!0, llBJillCTCll cnencrn11eM Toro, 

'-ITO B0JIII0BbJC cpyHKUIIII MaTCp1111CKIIX (llnpa ypa11a) II ,!IO'-lep1mx ll)lep (llnpa TOPIIll) 

l!MCIOT CX0,!lllblC CTPYKTYPbl. 

CmpyKmypa ouccep111a11uu 

L{11cceprnu11ll C0CTOIIT II3 BBe,!lellllll, IlllTII rnaB II 3aKJII0'-ICHII». O6beM JllICCCPTaUIIII 

I I 2 CTpaimu MaIIIIIII0ITIICHOro TeKCTa, BKJIIO'-lall 20 p1ICYHKOB, 8 rn6JIIIU II 

6u6m1orpacp11qecK11ii crrucoK 113 88 11a11Me11osaH1Iii. 

A11po6a1JUJ1 pa6ombt 

OcHoBHhIC peJyJihTaTbI n1Icceprnu111I ,noKJia,nb!BaJIIICh 11a XXXVIII CoBeIUaHIIII ITO 

a,uepHoii CITCKTp0CKOITIIII II CTPJKType aTOMHOro a.upa, 6aKy, 12-14 aITpe.rm 1988 ro.na; Ha 

Me)KJJ;yHapo,!IHOH KOHcpepCHUIIII "Actinides-89", TaIIIKeHT, 24-29 CeHT»6p» 1989 ro.na; Ha 
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Me~y1rnpo)-IHOH K0Hcpepem-1HH "6th International Conference on Nuclei far from Stability 

+ 9th International Conference on Atomic Masses and Fundamental Constants, Bernkastel

Keus, July 19-24, 1992; Ha Me)I(Jlyttapo)-IHbIX IIIKOJiax-ceMHHapax ITO qlll3HKe TJIJKeJihIX 

IIOHOB, JJ:y6Ha, OKrn6pb 1989 ro)-la n Mall 1993 ro)-la, 

IlyfJJlUKlllJUU: OcHOBHhie pe3yJihTaThl )-IHCcepTaUHH ony6JIHKOBaHbl B 11 pa6ornx. 

CoiJep»canue pafJombt 

B I'JZa«e 1 KpaTKO ITpe)-lcTaBJieHa TeopIDI aJihcpa-pacITa)-la; a TaK)Ke npirne)-leHhI 

HeKOTOphle OCHOBHhie cpopMyJihl, Ha OCHOBe KOTOph!X ITp0B0)-llIJIC51 aHaJill3 

3KCITepHMeHTaJihHhIX )-laHHhIX, noJiyqeHHhIX B HaCTOinueu pa6oTe. KpoMe 3TOfO, B 

nepBOH rnaBe )-laH ofoop JIHTepaTypb! ITO aJibcpa-pacrra)-ly TJ:I)KeJibIX 51)-lep H npHBe)-leHO 

HeCKOJihKO COBpeMeHHh!X ITpHMepoB ncnOJih30BaHIDI aJibcpa-paCITa)-la )-IJI5l H3)"I_eHIDI 

CTPYKTYPhI Mpa. 

B I'lla6e 2 onncaHbl 3KCnepnMeHTaJihlla51 MeTO)-IHKa, 3JieKTpocrnn1qecKHH 

cenaparnp BACI1JIHCA [8] n )-leTeKTHpyIOIUaJ:I_ cncTeMa [9], ncrroJih30Banuh!e B .1-1auuoii 

pa6oTe. KnHeMaTHqecKnii cenaparnp BACI1JIHCA (Pnc. l) npe)-ICTaBAAeT co6oii 

TpexcTyrreuqaTbIH 3JieKTpOCTaTnqecKHH cenapaTop, rJiaBHOH qacThlO KOTOporo 5IBJI5IeTC51 

CIICTeMa ll3 Tpex .1-1ecpJieKTOpOB, ocymeCTBJI5IIOIUa51 ::icpcpeKTHBHOe pa3)-leJieHne npO.l-lJKTOB 

peaKUIIH nOJIHOro CJilffiHIDI OT npo.l-lJKTOB peaKUIIH nepe)-laq II nyqKa 60M6ap.1-1npyIOIUHX 

HOHOB 6Jiaro)-lap51 pa3HHUe B HX 3HepreTnqecKIIX II 3ap51)-10Bh!X pacnpe)-leJieHIDIX. 

KaMepa. MHIIleHHaH IPHllflET 3/JeKTpocTaTl!qecKl!e IPHllflET 11ereKTHPYIOII\ai 
nornOTl!IE/IEH KaMepa KBA/ll'YilOflbHb!X 11e~/JeKTOp11 KBA/ll'YilOflbHb!X CMCTeMa 

flHH:J ---- ffi!H3 ---

ny~oK 
HOHOB 

I I 
rrorno1H1err1 ! MHmeH1 ! 

yrnepo~Ha~ 
Au- ~omra ~omra 11\em 11\ellh 

6eTOHHai 

aall\HTa 2M. 

Puc. 1 Cxe.Ma :JJleKmpocmamu'leCK0ZO cenapamopa BACHJJHCA. 

IlepBb!H TPHilJieT 3JieKTpOMaI1IHTHhIX KBa)-lpyrroJihHhIX JIHH3, ycTaHOBJieHHhlH nepe)-1 

CHCTeMOH necpJieKTOpOB HenocpencrneHHO nocJie MHIIIeHII, cpoKycttpyeT Mpa oTnaqH 
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(510), BbIJieTalOIUHe H3 MHIIIeHH. 510 OTKJIOH5IIOTC51 B nepBOM .1-1ecpJieKTOpe Ha yroJI 8 ° H 

ITOna)-lalOT B aITepTypy BTOporo .1-1e1pJieKTOpa, TOf)-la KaK HOHhl ITepBnquoro IT)"IKa, 

HMelOIUHe 66JihlllyIO ::iueprn!O, ITpOXOMT qepe3 ITepBhlH )-le!pJieKTOp npaKTnqeCKH ue 

OTKJIOHHBIIIHCh H OCTaHaBJIHBalOTC5I B UHJIIIH)-lpe ll>apa)-le5I, HaXOMIUeMC51 Me~y ITepBb!M 

II BTOph!M )-lecpJieKTOpaMH. BTopoii TpHilJieT 31!eKTpOMarnnTHhlX JIHH3, ycrnHOBJieHHhIH 

Henocpe)-ICTBeHHO ITOCJie TpeThero .1-1ecpJieKTopa, CJiy)KllT )-IJI5l cpoKycnpOBKH 510 B 

)-leTeKTHpyIOIUee YCTPOHCTBO, paCITOJIO)Kel!HOe B !pOKaJihHOH IlJIOCKOCTH ceITapaTOpa. 

.neTeKTHPJIOIUee ycTpOHCTBO COCTOHT H3 )-IBYX BpeM5IITpOJICTHh!X )-leTeKTopOB )-IJI5l 

pemcTpaUHH BpeMeHH ITPOJICTa 51)-lep OT)-laqn H IT03HUHOHHO-qJBCTBHTeJibl!OfO 

noJiyITpOBO)-IHHKOBOro )-leTeKTopa, . Ky)-la HMilJiaHTHPJIOTC51 Mpa OT)-laqn H me 

pemCTpnpy!OTC51 HX 3Heprnn, IT03HUHH H BpeMeHa H COOTBeTCTByIOIUHe xapaKTepHCTHKH 

)-IJI5l HX noCJienyIOIUHX aJibcpa-pacrra)-10B. 

npHBene»hl B Ta6m1ue 1. 

OcHOBHbie xapaKTepHCTHKll cenaparnpa 

llueHTH!pHKaUIDI 6oJihlllllHCTBa ll3BeCTHhIX HYKJIH)-10B, aJibcpa JIHHHH KOTOpb!X 

MOrJIH 6h!Th xopOIIIO Bhl,J.leJieHbl H3 cpoHa, ofihlqHo npOBO)-IHJiaCb no HX 3Hepm5IM H 

rrepHO).laM IJOJiypacna)-la H!HJIH no IIX cpyHKUIDIM B036~eHIDI. B CJI)"Iae HOBb!X H30TOnOB 

HIIIJIH B cJiyqae H30TOnOB C oqeHh HH3KOH CTaTHCTHKOH o6biqHo npHMeH5IJIC51 Mernn 

"5Iupo OT).laqH -aJihcpa" H "aJibcpa-aJibcpa" KOppeJI5IUHH [IO]. OCHOBHa51 H)-le51 Mernna 

COCTOHT B TOM, qTo )-IJI5l JII06oro HMilJiaJITHpOBaHHOro B )-leTeKTOp Mpa OT).laqH 

TafJJZuqa 1. Ocno«Hbte napa.Mempbt ycmano«Ku BACHJJHCA 

MaKCHMaJihHaJ:I HHTeHCHBHOCTh nyqKa Ha MHIIIeHH l X 10
13 

HOHOB/C 

,UttaMeTP MHIIIeHH IO MM 

TOJIIUHHa MHIIIeHH 100 + 500 MKrlcM
2 

TeJieCHh!H yroJI 3axBarn 15 MCP 

IloJioca nponvcKaHIDI no ::i»eomH 15% 

3cpcpeKTHBHOCTh 3+30% 

ll>aKTOP oqIICTKH OT qacTHU nyqKa 1015+ 1016 

ArrepTypa KBa)-lnvnoJihHhlX JIHH3 ( 0a)-IHVC ) 100 MM 

MaKCHMaJihHOe fPa)-IHeHT MarHHTHOro IJOJI51 B JIHH3ax IO TIM 
PaccTOJ:IHHe Me~v IlJiacTnHaMH )-ledmeKTOPOB 150 MM 

MaKCHMaJihHaJ:I uarrpJ:I)KCHHOCTh 3JieKTpHqecKOro noJI51 B 20 KBlcM 
necpJieKTOpax 

PacCTOJ:IHHe OT MHIIIeHH no )-leTeKTODOB 12 M 
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ero II0CJieJl)'IOIUIIe (Koppe.rmpOBllllHble BO BpeMeH11) aJJbcpa-pac11MbI, BeJl)'I.UHe K 

II3BeCTllblM l!JlpaM, Jl0JIJKHbl 6bJTb Ha6JJJO,llellbl a TQqKe IIMnJJaHTaUIIII, a 11pe,llenax 

11031IUII0HII0I'O pa3perneHII»: ,lleTeKT0pa. IIp11MeHe1111e 11031IUII0IIII0I'O ll apeMel!H 6ro 0K0H 

AJJ»: II0IICKa Koppen11poBaHHblX co6b!TIIH C)'I.UeCTBell!IO CHIIJKaeT BepmITH0CTb CJiyqaii:HblX 

COBlla,lleHIIH, 1103B0JJ»:»: 11p0B0Jll1Tb 0Jlll03Haq11yio UAeHT1ICp11KaU1IJO H)'KJIUA0B. IIeplIOJl 

11onypac11Ma MaTepIrncKoro l!Jlpa 011peAeJJ»:eTc»: MeT0Jl0M "51O-anbcpa pac11M" 

Koppen»:u11ii: 110 ll3MepeHHJO BpeMeHHblX IIl!TepBaJJ0B MeJKAy IIMnJJaHTaUIIeii: 510 H ero 

11epBblM a-paCIIM0M B ,lla1111oii: TQqKe (B 11pe,lleJJax 11031IUII0IIII0I'O pa3pernel!ll}J 

,lleTeKTopa). IIeplIOJlbl II0JJypaCIIMa Jl0qep1111x l!Jlep 011peJleJJ»:IOTC»: MeTOJl0M "anbcpa

aJJbcpa" Koppen»:Ullii 110 113MepeHIIJO BpeMellllblX IIHTepBaJJ0B MeJKAy II0CJieJl)'IOIUIIMII a

pac11a,llaM11. 

I'J,aaa 3 110CB»:me11a C03Aa1111JO 11porpaMM11oro 06ec11eqe1111»: AJJ»: ON-LINE II OFF

LINE o6pa60TKII 3Kc11ep11Mel!TaJJbl!OH 1111cpopMau1m, IIOJJ)"IaeMOH B 3KC11ep11Mel!TaX Ha 

ce11apaTOpe BACHJU1CA. B 3KC11ep11Me11TaX C )1CII0Jlb30Ba1111eM ,lleTeKT0p0B C 

11031IUIIOIIIIOH 'IYBCTBIITeJJbll0CTbJO 6blJJO 11eo6XOJllIMO pernCTp1Ip0B3Tb, K0IITP0JJ11p0B3Tb II 

BeCTII 331111Cb 11a JllICK 20 11apaMeTp0B AJJ}l Ka)l(Aoro co6bITII}J. Ilp11 3T0M, 6blJJO 

Heo6xOJllIMO K0IITP0JJIIp0BaTb He T0JJbK0 0JllIH0'lllble 11apaMeTpbl (OJlllOMepHble cneKTpbl), 

110 TaKJKe np0B0JlllTb KOIITp0JJb 33 KoppeJJ»:UII»:MII HeK0T0pblX napaMeTp0B ( JlByMepHbie, 

a 1111orna II Ml!0f0Mep11b!e cneKTpbl IIJJII IIX npoeKUIIII). 

B 1988-1989 f0Jl3X 11a 0CII0Be pa3pa6oT3IlllblX 113MII anrop!ITM0B 6b1JJII 11a1111cal1bl 

11porpaMMbI STRIPEXP.EXE II STRIPDAT.EXE M»: ON-LINE 11aKonne1rn»: Jl3JlllbIX 11 

11x 110CJieJJyJ01Ueii OFF-LINE o6pa6oTKII, cooTBeTcTBe1mo. Ilmm1ee nporpaMMbl 

JlOpa6aTbIBaJJIICb KaK 110 Mepe B03HIIKII0BeHII»: H0BblX Tpe60BaIIIIH K 3KcnepuMeIJTY, TaK II 

110 Mepe pa3B11Tll}J KOMllbJOTepHOH 6a3bl 11arneii rpynllbl II nepeX0,lla 11a 6onee M0IUllbJe 

K0MilbJOTepbI rn11a IBM PC-486 11 pa6oque crn11u1m SUN_ SPARC-station. 

Bee 11porpaMMH0e 06ec11eqe1111e 11a11uca110 11a »:3hIKe TURBO PASCAL (Bepc11»: 6) 

11 pa6orneT II0Jl ynpaBJJe1111eM 011epau1101111oii c11cTeMbI DOS 3 11 Bbirne. Pa3Mep 

IICIIQJJll}JeMblX MOJlyJJeii: 3TIIX 11porpaMM C0CTaBJJ»:eT 0K0JJ0 250 KB, a C00TBeTCTBYJOIUHe 

TeKCT0Bbie cpaii:JJbI C0JlepJKaT 0K0JJO 8000 CTp0K 11porpaMMH0ro K0Jl3 (-250 CTpa1111u 
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TeKCTa). OTMeTIIM, ~o B TeqeH1111 1988-1996 I'OJl0B 11pe,llBap1ITeJJbllbIH II 0K0ll'l3TeJJbllbIH 

ON-LINE/OFF-LINE a11an113 acex Jl3llllbIX, II0Jl)"IeHHbIX 11a cenapaTOpe, 6b1JJ CAena11 c 

11c110JJb30Bau11eM 11porpaMM STRIPEXP.EXE II STRIPDAT.EXE ( 11 11x MOJlll!pHKau11ii:). 

CoapeMeHHbiii: aapttaHT 11porpaMMbI STRIPEXP.EXE AJJ»: ON-LINE 11a6opa 11 

o6pa60TKH JlaHHbIX 1103B0JJ»:eT 11p0113B0Jl11Tb qTeHHe Jl3llllbIX 113 KAMAK-a1111apaTypbl B 

0JlH0M ll3 Tpex peJKIIM0B, Jl06aBJJe1111e KOT0pbIX B 11porpaMMY ocymecTBJJ}IJJQCb 110 Mepe 

pa3pa60TKII II0BbIX TIIII0B K0HTpoJJJJepoB H IIl!Tepcpeii:coB. Ha6op Jl3HllbIX M0JKeT 

11p0113B0JllITbC»: B peJKIIMe 011poca ("IIOJJJJIIl!ra") pemcTpa I'OT0BH0CTII 0'Iepemmro 

co6bITH»:; B peJK11Me 11pepbrna1111ii II B peJK11Me 11p»:Moro Jl0CTyna K naM»:TII. 

rnaBHbIM orn11q11eM 11porpaMMbI STRIPDAT.EXE »:BJJ»:eTc»: TO, 'ITO a 11eii 

II0JJII0CTbJO 0TCYTCTByeT qacTb, CB»:3311113»: C 11a6opOM Jl3llllblX 113 KAMAK-a1111apaTypbl. 

BMecTO 3TOro B STRIPDAT.EXE BKJIJO'lellbl Jl0II0JIIIIITeJJbllble 11poueJJypbl, 

11eo6xoA1IMb1e AJJ»: 11poae,lle111I}J KoppeJJ»:u1101111oro a11anu3a II rpacp11qecKoro 

11peJlCTaBJJe1111»: II0JJ)"IaeMblX pe3yJJbT3T0B. O6e 11porpaMMbl IIMeIOT 0Jlll113K0BblH 

rpacp11'IeCKlIH mnepcpeiic lI II0'!Tll 11,llel!TII'lllble 11a6opbl II0JJb30BaTeJJbCKIIX K0M311Jl 110 

o6pa6oTKe II Kanu6poBKe c11eKTpoa II pa6oTe c cpaiinaMH, 'ITO cymccrnemm o6nerrneT 

npouecc 113yqe1111»: nporpaMMbl IJ0BblM II0JJb30BaTeJieM. 

B I'JlaBe 4 npHBe,lleH0 om1cai111e 3KCnepuMelJT0B no Cll1JTC3Y IJ0BblX IIYKJJIIJl0B 

2 I 8,219,223,224,225,226u' 225,226,227 Np lI 228,229,23()Pu. 

B Ka'ICCTBe npuMcpa 11a P11c.2a,6 np11BeJleHbl 'laCTb Koppen»:uuo1111oro Ea1-Ea2 

CJJCKTpa wrn BpCMCIIH6ro 0KIJa 0- IO MC lI pacnpe,lleJJe1111e BpeMelll!bIX lll!TepBaJJ0B MeJKAy 

1apcrnCTp11poBa1111bJMII KoppCJIIIp0Ba!lllblMII co6bITll»:MII B peaKUIIll 22Ne+ 208Pb➔226U+4n. 

KoppCJJ}JUIIOllllbJe napbl C 311Cpm»:Mll MaTepHIICKlIX aJJbcpa-pacna,llOB Ea1=7320 lI 

E111 = 7 I 70 K3B no 3Hepm»:M Jl0'Iep1111x nepeX0Jl0B Ea2 lI lIX BpeMel!HblM pacnpeJleJJeHII}JM 

nerxo lIJleHTll!plIUlIPYIOTC»: KaK Koppen»:Ullll, CBH33Hllble C paCIIM0M H3BeCTllblX H30T0II0B 

223
·
22

4Th, C00TBeTCTBe11110. ,Umi KoppeJJ»:UIIH MaTep!IHCKlIX aJJbcpa-pac11a,llOB C 3Heprneii: 

Ea1=(7570±20) K3B ll3MepeHHbie 3Heprn»: 11epex0Aa u neplI0Jl 110Jiypacna,lla Jl0'Iep11ero 

l!Jlpa (Ea2=(7980±20) K3B, Tu2=2.6±0.4 MC ) xoporno C0Blla,ll3IOT C 113BeCTllblMII 

Ta6JJ1I'lllb!MII xapaKTepHCTHK3MII aJJbcpa-pac11a,lla H30T0lla 222Th H 1103T0MY TaKlle 
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KOppem11..1;1rn MO)KHO lfJleHTiiqJHUHpOBaTh KaK CB513aHHbJe C uerroqKaMH pacrra.uoB 

226U➔222Th. 

~ 
(I) 

7.5 8.0 Ea2, MsB 

~ 

w('j • 2260 1 
7.5 ~ 
- ~ 2221n 

223Tht ,.:.". •.::. 
!224111 • ,.......-;.;r·-_____ , 
~ 219 ·r 20 Ra • 215 

7.0' Ra Rn 

Na. 

100 

10 

1 --~__, _ __.,_-4-_....,_ ........ 
10 20 30 40 T, MC 

Puc.2 a)Koppe.11.JUJUOHHbtU cneKmp iJ.llJI 6peMe1t1t6zo OKHa 0-10 Mc; 6) pacnpeiJe.lleuue 

6peMell1lblX uumep6ll.ll06 0.llJI HeKomopblX 061tapy:H<:ellllblX KOppe.1mp06ll1l1lblX nap

ll.llbtjJa-pacnaiJoB. 

Ha P11c.3 npencrnBJieH THIIllq!{bltt a-a KOppemIUHOHHhltt crreKTp WU! rrpon)'KTOB 

peaKUHH 26Mg+ 208Pb-i30Pu+4n, rronyqeHHbJii: BO BpeMeHHOM OKHe 100-400 MC rrpH 

:meprnit rryqKa Ena6.(26Mg)=(l35±1.5) M::iB. 11:3 rrp11sene1111oro crreKTpa xopowo BlfJlHhI 

KOppemIUHH MaTepHHCKHX aJibcpa-pacrranoB C ::ineprneii: Ea1=(7050± 15)K3B (230Pu) C 

noqepHHMH aJibcpa-pacnanaM11 c ::inepflilIMH Ea2=(7560± 15)K::iB (226U), 

Ea3=(7980± 15)K::iB (222Th), Ea4+a5=(17400±40)K::iB (218Ra+214Rn). Bcero 6bmo 

3aperncrp11posa110 oKoJio 30 TaKHX 

o6pa30BaHIUI 230Pu OKOJIO 100 Hano6apH. 

Koppemiu11ii:, qTo coorneTcrnyeT ceqeumo 

8 

z 7300,------~ ••• --;---
• 

CO 7100 
(t) 
~ 

,.::.. 
1:3 

UJ 6900 

•• 
~ 

• 
• 

• • • 

.,. 
t 

226 • u 

• 670
9300 'iis'db""" 

..,. 
t 

222 
• Th 

Ea2 , K:38 

z---, 
• 

.:. 

t 
218 214 

Ra+ Rn 

00 18000 

Puc.3 a-a Koppe.ll11quo1tub1u cneKmp iJ.llJI npoiJyKmoB peaKquu 26Mg+208Pb, 

1IO.llJ1le1lllblU 60 6peMellllOM OKlle 100-400 MC. 

XapaKTepHCTHKH HOBbIX H30TOIIOB H peaKUHH, B KOTOpbIX 3TH H30TOIIbl 6bJJIIi 

rronyqeHhI, rrpencrnBJieHhI B Ta6n11ue 2. 

Ta6.llUl/a 2. XapaKmepucmuKu uoBblX u30monoB, no.lly'leuublx 6 uamux 

-- ·r ---

Hacmo1111Jllll pa6oma oa1t1tble oovzux aumooou 

Hy1uiuo, peaKIJUJI Eo, K3B Io,% T112, MC Ea, K3B Io,% T112, MC 

126U, 22Ne+20sPb 7570±20 85±5 200±50 7562±10 88 260±10 

7420±20 15±5 7395+10 12 
22su, 22Ne+20sPb 7870±20 85±5 60±10 7880±20 90 80~~~ 

7820±20 15±5 7830±20 10 

7879±15 85 95±15 
7821±15 15 

124U, 20Ne+2osPb 8470±15 100 0.7~; 8458±20 100 1.0±0.4 

123U, 20Ne+20sPb 8780±40 100 0.05±0.01 
2I9u, 27Al+l97Au 9680±40 100 (42~f1>xI0-3 

218u, 27Al+l91Au 8625±25 100 1.5~:~ 
221Np, 22Ne+209Bi 7680±20 100 7650±20 510±60 

7677±20 
126Np, 22Ne+209Bi 8060±20 50±15 8044±20 100 31±8 

8000±20 50±15 
22sNp, 20Ne+209Bi 8630±20 100 
no Pu, 26Mg+2osPb 7050±20 100 

129Pu, 26Mg+2osPb 7460±30 100 
22sPu, 24Mg+2osPb 7810±20 100 
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no.uqepKHeM, qTo .uaHHbie /UUI qacTH HOBb!X Il30TOIIOB, rronyqeHHbIX B Hanmx 

pa6ornx, 6Mnu 110.urnep;K,lleHhI B 6onee 1103.UHHX 3KcrrepnMeHTax .upyrnx aBTOpoB, r.ue 

6Mnn rronyqeHbI BennqHHbI, xopowo cornacyromuec51 c HarnnMH .uaHHbIMH. 

Hap51.UY C CilHTe30M Il u,neHTil!pHKal(Heii: HOBblX Il30TOIIOB B HaillHX 3KCIIepnMeHTaX 

6unu TaK)l(e 11p0Be.uenh1 H3MepeHH51 xapaKTepncTuK anbcpa-pacrra,na /UUI 6onbworo qucna 

y)l(e Il3BeCTHbIX HYKRH.UOB. 3.uecb Heo6XO.UilMO 110.uqepKHYTb, qTo /UUI 6onbillilHCTBa 

11yKnn.uos, rronyqmomuxc51 B uccne.uoBaHHbIX HaMH peaKllH51X, cBe.UeHH51 o 

xapaKTepHCTHKax IlX anbcpa-pacrra,noB 6blnH rronyqeHbl B O.UHOH-.UByx pa6ornx, B KOTOpb!X 

coo6manocb 06 IlX rrepBOM na6mo.ueHHII II II.UeHTil!pHKal(HII. CT03TOMY ney.UIIBIITenbHO, 

qTQ B p51.Ue cnyqaeB rronyqeHHbie HaMII .uaHHble nu6o 1103BOAAIOT YTOqHIITb 

xapaKTepncTHKH u cxeMy anbcpa-pacrra,na, nu6o ornuqaroTC51 Ha BenuqHHhl, 6onhw11e, 

qcM 11a6nro.uaeMue OWH6KH H3MepeHHH. Bee TaKHe cnyqaII rrpIIBe.UCHbl B HaillHX 

11y6n11Kal(H51X H CHCTCMaTl13HpOBanu B Ta6nHl(C 3. 

Ta611u11a 3. )ia1111ble, no11y11e1111ble iJ11a 11eKomopb1X uwmono« 6 0611acmu aKm1111uiJo«. 

Hacmo11111a11 pa6oma ila1111ble i/pvzux a6mopo6 

HVKJIUO Ea, K3B la,% T111,MC Ea, K3B la,% T111,MC 

217Fr * JOO ( l6±2)xlff3 8315±8 100 (22±5) X l0-J 

ll"Ra 7670±20 55±5 10±1 7675±!0 65±3 10±3 

7980±20 45±5 7980±!0 35±2 
nuRa 7460±25 100 17±2 7457±10 l00 23±5 

221,i(' 7170±15 2.4±1 7170±!0 2 52±2 
7380±15 11±2 7375±!0 10±5 
7440±15 23±4 7440±10 20±5 
7650±15 63±7 7645±!0 70±5 

mTh 7730±15 5±1 1.9±0.1 7733±8 6 1.68 
8150±15 51±5 8145±5 56 
8375±15 11±2 8472±5 39 
8470±15 33±4 

Zll111 7980±15 97±1 2.2±0.2 7982±5 l00 
7600±15 3±1 

22JTh 7290±15 41±5 7285±!0 60±!0 660±10 
7320±15 29±5 7315±10 40±!0 
7350±15 20±5 
7390±15 10±4 

123Pa 8000±15 55±4 7.5±1.5 8006±!0 55±5 6.5 
8190±15 45+4 8196+!0 45±5 

2Upa 7460±15 25±3 7490±IO l00 950±150 
7550±15 75±3 
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I'Jla6a 5 IIOCB511llCHa o6cy;K,lleHIIIO rronyqeHHbIX pe3ynbTaTOB. 

Ha Puc.4 CIIMBonaMII rrpe.ucrnBneHbl .uaHHbie 06 Il3MepeHHblX 3Heprn51X anbcpa

pacrra,na HOBb!X Il30TOIIOB ypaHa, HellryHil51 Il IInYTOHII51, rronyqeHHb!X B .uammii: pa6oTe. 

CrrnowHoii: nuHneii: rroK,t3aHbI pe3ynhTaThl pacqerns 110 Mo.uenu JlupaHa-3em.ueca [6). 

TurrnqHble OWII6KII B Il3MepeHIIIl 3HeprnII COCTaBAAIOT 20-30 K3B II Ha Puc.4 He 

IIOKa'.laHbl 

Ii' . ' 
10

-
5 l I □ u. Halli" ,,,H11ble 

I, ,, . 10.0 • Np.HalllH JlaHl/blC 

0 f'u, H;J.lJJH JliJ.Hllh/C 

9.5 (\ - pac11erliran&Zcldc.'> 

/·II r· . 

! 
i, ~ 

~ 
~ 9.0 

~~:::f ~~ 0 

7_5 . 0 ~ 
7.0 0 

216 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 

AroMnaJJ Macca 

Puc.4 Cpa«11e11ue UJ.Mepe111tbtX iJa1111blx (c~t«OJlbt) off ::mepzuu llllbcpa-pacnaiJa OJlR 

1/06blX UJOlllOIIOB U-Pu C pac'lelll/lbl.MU Ollllllbl.MU UJ pafiombl [6] (CIIJlOWllble JlUIIUU). 

Ha PHc.5 11pe.nCTaBJJClll,J .namlble O nepuo.nax llOIIypacna,na IIOBblX H30TOIIOB ypana, 

IIJMCpCHlll,IX B .ua1111oif pa6oTe. TaK)l(C npHBC,UCllbl pC3YJibTaTbl ,usyx pacqeTOB, 

Bh11101111cm11,1x 110 cpopMy1iaM Il3 pa6oT l I I) u l 12]. Pucy110K xopowo .ueMOHCTpupyeT TOT 

cpaKT, qTo MO.UCJlh l 11 J, paccMaTpttBaromal! anbcpa-pacrra,n KaK cyrrepacnMMeTpuqnoe 

J{CJJCIIIIC, oqc11b xoporno ((T 112),.rn/(T 112)pacs_:Q) OIIIICbIBaeT 3KCIIepnMeHTMbHb!e 

J{aH!lbIC Ml! BCCX IIOBbJX H30T0ll0B ypana, B TO speMl! KaK MO.UeJib 

[ I 2 J 11e.uool(e1rnsaeT H3Mepemme Bennqu11b1 /UUI 51,nep, 6JIH3KHX K 3aMKHYTOH o6onoqKe 

N=l26 {2 18·219U), Ha cpaKTOp 5-10. B pa6oTe [11) TaK)l(e rroKa3aHo, qrn 3Ta Mo.uenb 

xoporno OIIIICbIBaeT 3KCrrepIIMeHTanbHble .uaHHble O 11ep110.uax IIOJiypacrra,na rrpaKTIIqecKH 

BCCX H3BeCTHbJX qerno-qeTHbIX 51,nep C 34:s;:z:,;102. 
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,. 
I 
i 

JOI 

10• 

I~ 
~ 
Q 
u I~ 

~I~ ~- I~ 
~ 
0 I~ ~ 

I~ 

I~ 

I~ 

HJOTOllb[ Ypana 

■ - H8.IIJH j/llHHIJC 

216 217 218 219 220 221 222 223 224 225 226 227 

AroMH/1Jl Macca 

Puc.5 Cpaa11e11ue u1.;uepe1111blx nepuoiJoa no;zypacnaiJa OJl.Jl HOBbtX uwmonoa 
218,219,223-226U C OllllllblMU pacqiJmOB [Jl] U {]2]. 

OTMeTHM, 'ITO Halli Bbl6op HMeHHO 3THX .!lByx MO)leJiei1 .!llliI pac'IeTa ITepHO.!lOB 

ITOJiypacITa)la ofo,lICHJieTClI TeM, 'ITO 3TH, cpaBHHTeJibHO He)laBHO C03.!laHHhle MO)leJIH, 

6bIJIH CITeIJHaJihHO pa3pa6oraHbl H OITTHMH3HpOBaHhl .!llliI .IIIHpOKHX .!lHaITa30HOB ll.!lep KaK 

ITO aTOMHOMY HOMepy z, TaK H ITO 'IHCJIY Heii:TpOHOB N. 

B Ta6JIHIJe 4 ITpHBe)leHhl 3KCITepnMeHTaJihHhle 3Ha'IeHHJI .!lecpeKTOB l\taCCbl. B 

6oJihlIIHHCTBe cnyqaeB TO'IHOCTh OITpe)leJIJieTClI TO'IHOCTh!O H3MepeHHJI .!lecpeKra MaCChl 

.!lO'IepHero ll.!lpa, a He TO'IHOCThIO H3MepeHHJI 3Hepnm anbcpa-pacITa)la. 

Ta6Jluqa 4. 3KcnepllMeHmllJlbllbte 111a11e11U.Jl iJetpeKmOB MllCCbl llOBblX llJKJlUOOB, 

ude11mu(/JU1 Uf]OBllllllblX 8 OllllllOll pafiome. 

HYKJilf.!1 3KCITePHMeHTaJJhHhiii .11,ecbeKT MaCChl, K3B 
21su 21870±100 
219u 23200±80 
z23u 25820±70 
224u 25700±26 
225u 27360±22 
226u 27320±24 
22sNo 31580±54 · 
226No 32680±100 
221Np 32560±70 
22sPu 36070±33 
229Pu 37380±37 
230Pu 36920±31 
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Mb! rrpoBeJIH cpaBHeHHe Bhl'IHCJieHHh!X HaMH .!lecpeKTOB Macchi ll.!lep .!llliI JIOBhlX 

H30TOITOB C pac'leTHhlMH 3Ha'!eHHlIMH .!llliI Tpex Bb!6paHHblX HaMH MO)lenei1: MO)leJIH 

Mennepa n co-aBropoB [5], MO.!leJIH JiupaHa-3enh.!leca [6] H MO.!leJIH ,[()K3HeKe-Macco11a 

[7]. Ha Puc.6 ITpe.ucraBJieHbl 3Ha'!eHHlI 3KCITepuMel!TaJibHhIX H paCC'IHTallllh!X .uecpeKTOB 

MaCChl J.IJUI HOBhlX H30TOITOB, ITOJiyqeHHhlX B )laHHOi1 pa6ore, rrpH'leM Mhl rrpHBO.!lHM KaK 

3Ha'lel!HlI caMHX .!lecpeKTOB Macchi ( BepXHlilI '!aCTh Ka)KJIOH KapTHHKH), TaK H BeJIH'IHllhl 

pa3HOCTH 3KCrrepHMel!TaJihHOfO If paCC'IHTallHOffi 3Ha'!eHHi1" .uecpeKTOB Macchi ,i(M,Kcn.

Mreop) (Hlf)KHlilI '!aCTh Ka)KJIOH KapTHHKH). 

~ 38 
~ 

~ 37 
~ 

i 36 

"1 35 
'"'t 0.2 
~ 0.0 
i -0.2 

~ -0.4 
",:] 

Pu 

228 

__ ... _-------------

■ H8.lIJH)l8HIIMC 

-- Liran &- Ze/des 
- - - - Jinecke &- Masson 

229 
AroMHElfI Macca 

····· Moller et al., '95 

230 

0:, 

~ 33 ~--,------r-------,--~ 
:a 
i:l 
~ 

i 
32 

Np 

■ , 

■ ■ 

■ HaJJJH JlllHHb/C 

Liran & Zeldes 

"1 31 k ·- --- Janecke & Masson 

.I:! I M-""~ ~l 
~ 

8 ... ~ 
s:o. 
",:] 225 226 227 

o:, 
28 

AroMHaJJ Macca 

u ~ 27 
~- 26 
i:l 25 
~ 24 
t; 23~- I ■ H,UUHJ(aHHMC 
~ 22 ' -- Uran & Zc/dcs 
& 21 ~ - - - - Janeckc & Masson 

;:_" -1~11 ~ ~ ~ • · I -, I I ~ i 218 220 222 224 226 
A roMHaJJ Macca 

f 
Puc.6 Cpaa11e11ue 3KCnepltMeHmllllbllblX (II) u pac'liimm,tx iJetpeKmOB MllCCbl OJl.Jl 

11yKJ1uiJoa, n0Jly'le1111btx B 11acmoRUJeii pa6ome. 
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ITp1rne.ueHHb1e .uaHHble cmmeTenbcTByroT o TOM, Mo.uemt JlupaHa-3enb.ueca [6] H 

Ll,JK3HeKe-M3ccoHa [7] .uaIOT .uocTaToqHo xopornee onucaHHe 3HaqeHHii Mace B 

H3}"IaeMOM .uuana3oHe Mep: THnuqmur pa3HOCTb .6.(MaKcn.-MTeop) .llllil H30TOnOB ypaHa H 

nnyroHIUI (Z-qernoe) He npeBb!IllaeT 100-200 K3B, H TOnbKO .llllil H30TOnOB HenT)'HmI (Z-

. neqernoe) oum6Ka MOJKeT .uocTmub 250-300 K3B. Mo.uenb Mennepa H co-aBTOpoB [5] 

.uaeT rnKoe JKe xopornee cornacue KaK H Mo.uenu JlupaHa-3enb.ueca H Ll,JK3HeKe-M3ccoHa 

Mil H30TOnOB HenTyHHil H nnyroHHil H .llllil H30TOnOB ypaHa C MaccaMH 225 H 

226. LI.nil 6onee nenmx H30Tonos ypaHa 3Ta Mo.uenb ne.uool..(eHHBaeT Macchi Ha BenuquHy 

oKono 0.6-1 M38. 

O6cyJK.[(enue sepO.!!THOCTH anupa-pacna.na Mep 6bmO npoBe.ueuo C 

HCITOnb30BaHHeM senuqm1 npuBe,[(eHHblX llIHpHH anbcpa-pacna.noB l>2, paccqHTbJBaeMblX no 

Mern.uy, npeMOJKeHHOMY B pa6oTe [13]: 

fl=AaXnfD, 

r.ue A.a - H3MepeImoe Juaqeuue nocTO.!IHHoii pacna.na, a D KO::l!p!plll..(Hel!T 

npOIIHl..(aCMOCTH anbcpa-qacTHl..(bl qepe3 6apbep. Y.uo6CTBOM TaKOro auanu3a ilBn.!ICTC.11 TO, 

qTo H3 paCCMOTpeHHil y611paeTCil 3aBHCHMOCTb BepOilTIIOCTH anbcpa-pacna.na OT TaKHX 

MaKpo-sen11qmI KaK ::i11eprni1 anbcpa-pacna.na, Macca H Japil.U il.Upa H senuqmia l>2 

cpaKTHqeCKH xapaKTepmyeT BCpO.!ITIIOCTb o6pa30Bal!llil anbcpa-qaCTHUbl B ll.[(pc. Ha Puc. 7 

npuse.ueua o2-c11CTeMaTHKa Mil qenm-qcnlblx il.Ucp c 84$Z..:::92. P11c.7 .ue~m11CTpupycT 

TOT cpaKT, qTo M.11 qenm-qeTHblX 1130TOIIOB ypaua C N> 126 113MCpC11111,IC np11nc.ue11111,1c 

anbcpa-umpHHbl cpaBHHMbl C o2 
-BCJilfqmrnMH Mil 113BeCTllbIX T.!IJKCJlhlX 'ICTIIO-'ICTllhlX 

H30TOITOB 3JJeMeHTOB C 84$Z..:::92. 811.u110, qTo npHBC.UCHlla.11 anbcpa-rn11p1111a Mll I130TOI1a 

2I8U cpaBHHMa C np11se.ue11Hb!MII anbcpa-rn11p1111aMI! H30TOITOB .upyrnx ::incMe!ITOB C 

N=l26, no.urnepJK.[(a.11 TeM caMbIM nanuque 3aMKnyroii 06onoqK11 Mll ::irnro il.Upa. 

AHMH3 BepOilTIIOCTH anbcpa-pacna.na .llllil 11eqfa110-qeTllblX H30TOITOB ypa11a C 

A$233 6bm npoBe.ueu C ncnonb30BaHHeM KOIIUeITl..(HH cpaKTOpOB 3anpern [ 14], 

nOKa3blBa!OllJHX BO CKOnbKO pa3 myqaeMbIH anbcpa-nepexo.u B ueqenm-qeTHOM il.Upe 

3aMeMeH no cpaBHeHHIO c auanornqubIMH nepexo.uaMH B coce.uHHX qeTHo-qeTHbix .11.upax. 

Mb! MOJKeM KOHCTaTHpOBaTb TOT cpaKT, qTO anbcpa-pacna.n Bcex paCCMOTpeHHblX HeqeTHO-

14 

jl, 

qeTHblX 1130TOHOB ypaHa C A$233 .!IBn.!leTC.11 pa3perneHHbIM H Hanuq11e .uononHIITenbHOro 

uecnapeuuoro HeiiTpona ue OKa3bIBaeT CYllJecTBeHnoro BJIH.!IHH.11 11a anbcpa-pacna.n 3THx 

H30TOnOB. 3TO, BepO.!!THO, .!IBn.!leTC.11 cne.ucTBHeM Toro, qTo BOnHOBbie cpyttKl..(IIH 

MaTepHHCKHX (Mpa ypaHa) H .uoqepHHX Mep (Mpa TOpllil) HMelOT CXO.Ullble CTPYKTYPbI. 

t::Q 10 
~ 

[o 

YpaHa [ -A- HJoTonhI -'\ Ra\ ~t-~ 

~~~J 
Po·~ 

106 108 110 112 114 116 118 120 122 124 126 128 130 132 134 136 138 

qHCJIO HeihpOHOB 

Puc.7 Cucme.MamuKa npuBeiJifmtblX mupun iJJtll 'lifmno-'lifmubtX uyKJ1uiJ06 c Z=84-92. 

B 3aKJl10'leHUU npuse.uenhl OCHOBHbie pe3ynb TaTbl, nonyqeHHbie B 

.uncceprnl..(11011Hoii pa6oTe. 

OcuoBUble pe3JJtbmambl iJuccepmaquu: 

I. Ha KHl!eMaTlflleCKOM ccnapaTope BACHJIHCA npose.ueHbl ::>Kcnep1iMeHTbl no 

1nyqe111110 xapaKTepHCTHK anbcpa-pacna.na 11eiiTpo110.uecpnUHTllblX .11.uep B 

Mano113yqe1111oii o6nacTH c 90$Z$94 11 218$A$230. 

2. Pa3pa6orn11b1 anropnTMbI n 11a nx oc110Be Hannca11bI nporpaMMbI M.11 ON-LINE ua6opa 

II OFF-LINE o6pa60TKH ::>Kcnep11MeHTMbllbIX .uaHHbIX, nonyqaeMbIX B ::>Kcnep11Me11rnx 

na cenapaTOpe BACHJIHCA. 3TII nporpaMMbl n HX MO.UH!pHKal..(HH 6bmH 

11cnonb30Ba!lbl M.11 nonyqeHH.11 H o6pa60TKII scex 3KCnep11MeHTMbHbIX .uaHHbIX Ha 

cenaparnpe BACl1Jil1CA B Teqennu 1988-1996 ro.uoB. 

3. B peaKl..(H.!IX nonHoro cnu.11HH.11 
20

•
22

Ne,
24

·
26

Mg+
208

Pb, 
20

·
22

Ne+
209

Bi n 
27

Al+
I97

Au 

cHHTe3nposauo 12 HOBbIX HYKRU.UOB 21&.219,223-226U, 22s-221Np 22&-230Pu. Ll,n.11 pMa YJKe 
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H3BeCTHbIX HYKJUI,AOB nonyqeHbl )'TOqHeHHble .[laHHble O xapaKTepHCTHKax HX aJibcpa

pacna.[la. 

4. Ha OCHOBe nonyqeHHbIX 3KcnepHMeHTaJibHbIX .[laHHbIX BblqHCJieHbl 3HaqeHllil L1ecpeKTOB 

MaCCbl HOBbIX HYKJIHL\OB. IIonyqeHHhie L{aHHble cpaBHHBaIOTC51 C pe3yJihTaTa~rn 

neCKOJlbKHX Hatt6onee pacnpocTpaHeHHbIX pacqeTOB Mace Mep. IIoKa3aHO, qTo 

pacqeThI nttpaHa-3enb.[leca, MeJIJiepa H co-aBTopoB H Jl.:;1rnneKe-Maccona L1aIOT 

LIOCTaToqHo xopoIIIee cornactte L1J151 H3yqaeMux »L1ep c N> 126~ IIoKa3aHo, qTo HOBa» 

MOL{eJib MeJIJiepa H CO-aBTOpOB C yqeTOM OKTynOJibHOii L{ecpopMaUHH .[laeT Jl}"IIIIee 

cornacHe C 3KcnepHMeHTaJib!IbIMH L{aHHbIMH, qeM 3TO 6hIJIO B HX npeL1bIL1)'meii 

MO.[leJIH, KOT0pa51 He }"IHTbIBaJia 3TOT acpcpeKT. 

5. IIpoaHaJIH3HpoBaHbl .[laHHbie O nepHOL{ax nonypacna.[la H npHBeL{eHHbIX IIIHpHHaX 

aJibcpa-pacna.[la LIJl5I H30TOTIOB ypaHa. IIoKa3aHO, qTo nonyqeHHble npHBe.[leHHble 

IIIHpHHbl XOpOIIIO BTIHCbIBaIOTC51 B CHCTeMaTIIKII npIIBe,[leHHblX IIIIIpIIH aJibcpa-pacna.[la 

LIJl5I qeTHo-qeTHhIX Mep B o6nacm 84~:5;94. 

6. Ha OCHOBe L{aHHblX O cpaKTopax 3anpern npoaHaJIH3IIpoBaHbl L{aHHbie O Bep051THOCT51X 

aJibcpa-pacna.[la H30TOTIOB ypaHa C HeqeTHblM MaCCOBbIM qHCJIOM B IIIIIpOKOii o6JiaCTII 

H3MeHeHllil MaCCOBOro qHCJia 219:5;A:5:233. IIoKa3aHO, qTQ aJibcpa-pacna.[I BCex 

paCCMOTpeHHbIX HYKJIHL\0B 51BJI51eTC51 pa3peIIIeHHblM II HaJIIIqIIe LIOTIOJIHHTeJibHOfO 

HecnapeHHOro HeiiTpOHa He OKa3bIBaeT cymecTBeHHOro BJ!lli!Hllil Ha Bep051THOCTb 

aJibcpa-pacna.[la 3TIIX II30TOTIOB, qTo, Bep051THO, 51BJI51eTC51 CJie.[ICTBIIeM Toro, qTo 

BOJIHOBhle cp)'HKUIIII MaTepIIHCKIIX (Mpa ypana) II .[loqepHIIX Mep (Mpa Top1rn) IIMeIOT 

CXOL{Hble CTp)'KTypb!. 
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